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“Can speculative design take on a social and possibly political 
role, combining the poetic, critical, and progressive by applying 
excessively imaginative thinking to seriously large-scale issues?”
(Dunne & Raby, 2013, p. 159)
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This project’s aim is to develop design strategies that explore the potential of the ephemeral and the 
temporary in the context of consumer electronic artefacts, by implementing printed electronics 
in the service of sustainable futures. 
This research-led design project will establish the current perceptions users have towards 
sustainability and durability in relation to information consumer technology (ICT) objects. 
The ambition is to create critical and speculative artefacts, that make consumers stop for 
a moment to reassess their habits and behaviours when utilizing ICT and their attitude 
towards sustainability.
This project will make a valuable contribution to the print and ICT market. Furthermore, it will push 
boundaries of the way ICT can be used, advocate sustainable ideas, with the potential of recycling, 
upcycling or biodegrading after its use.
Abstract

Research Proposal 
15
 Figure 1.  Projects aim, Graph
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Question 
How can the principles of temporary and the ephemeral be employed by design in the critical 
redesign of consumer technological artefacts?
Aim
The aim of this project is to develop design strategies that explore the potential of the ephemeral 
and the temporary in the context of consumer electronic artefacts in the service of sustainable 
futures by implementing printed electronics.
Objectives 
l Develop a taxonomy of ephemerality in design, print and technology.
l Establish an understanding of the role and function of the ephemeral in the design of products, 
   with emphasis on electronic products.
l Establish an applied level of understanding about product design and sustainable products.
l Investigate printed electronics and define the key application parameters, including functionality,  
   lifetime (shelf and operation), stability, and homogeneity. Further investigate issues of  
   sustainability in the printing industry and the electronic industry.
l Establish and understand current user perception towards sustainability and durability in  
   relation to technological artefacts.
l Research and Develop a body of critical design approaches and strategies that result in critical 
   design concepts that aim to provoke and transform people’s perceptions of the durable and  
   sustainable dimensions of consumer technological products.
l Develop a suite of experimental prototypes by employing printed electronics and communicate  
   strategies to test the central proposition of this project.
l Evaluate the efficacy of the design concepts developed in response to perceptions towards  
   sustainability and durability in relation to technological artefacts.
l Synthesise, illustrate and communicate the outcomes and present in conjunction with the  
   prototypes at an Exhibition.
Introduction
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How can the principles of the temporary and the ephemeral, 
be employed in the critical design of consumer technological artefacts?
This project is centered on a design-led exploration into the possibilities afforded by 
printed-electronics to change consumption patterns in the consumer electronics sector. As such, 
this project does not aim to enact those shifts; rather it aims to reveal what people might make of 
technological artefacts that are not designed for durability in the first instance, but for shorter lifespan 
– time periods more akin to the obsolescence that technological change enforces on the devices 
themselves. This approach aims to reveal not only the characteristics of people’s perceptions toward 
temporary or ephemeral artefacts, but also the design strategies that consequently result in positive 
and negative outcomes.
Design approaches that can nudge consumers in the direction of sustainable behavior: as Richard 
Thaler and Cass Sunstein (2009) suggest, “Design can modify our behavior by nudging us to make 
choices that someone likes us to make”
New materials and methods have opened the ability to cost effectively print electronics onto paper, 
fabric or film using conductive inks and other components. Printed electronics are already present in 
our everyday lives, for example, the automotive industry uses textiles with pressure sensors for seat 
occupancy detection.
This new technology and variable print substrates such as paper are the opportunity to create 
cost-effective sustainable products. Paper is renewable, can be recycled and has the infrastructure 
to print on. Additionally, the printing process is like silicon fabrication, just faster, allowing printers 
to run high volumes cost effectively. The option to print conductive ink is a significant opportunity 
to produce sustainable goods in the ICT sector; furthermore, they have the potential to supersede 
unsustainable competitors.
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It seems paradoxical though, to design an ICT product made from paper with a temporary 
performance. A study by the University of Victoria in 1994 compared the environmental 
impact of “Reusable coffee cups vs. Disposable Cups”. Taking Carbon footprint, energy/water 
usage and the disposal factor into consideration, the disposable foam cup has its 
break event point (equally energy efficient) at 1006 uses compared to a ceramic cup.
With the implicit understanding that the consumer is making the correct environmental 
beneficial purchase decision, the consumer can fall under the trap of misjudging the impact it causes 
towards the environment.
Besides, why should we keep designing durable technical products for the user market, 
when its use is fleeting? Increasing demands of growing software requirements and on-going 
developments in the field of hardware design and communications standards renders 
consumer technological products obsolete faster than the hardware itself wears out. Therefore, 
non-durable technological products may be more adequate for the way users utilize 
contemporary technology. According to a study (Deloitte, 2015), we replace our cell phones every 
two years. Professor Jonathan Chapman of the School of Design at the Carnegie Mellon University, 
USA argues; the relationship between object and user on average is not often long lasting. Once the 
honeymoon period is over the emotional attachments can fade away.
 
This project will lead into critical speculative design implications, that illustrate and communicate the 
disconnection between ICT and durability to enhance sustainability.
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 Figure 2. Bruno Latour adaption of ‘Second meaning of mediation’
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Latour adaptation
Bruno Latour’s ‘Second meaning of mediation’ highlights the challenge within this project. The 
mismatch between ICT products, the consumer expectations around durability of the product and 
the Sustainable outcome.
Currently ICT and the culture of use result in durable technology, which carries unforeseen negative 
consumption externalities, such as rubbish, pollution, toxins etc. 
We have hit a roadblock in terms of not achieving a sustainable outcome.
By trial and error, the consumer seizes upon another person or technological invention, 
we gain insights and adjust the process. 
From here we start again until we have removed the negative effect and achieve the goal: 
A Sustainable solution.
Scope of this Project 
This Project is centred on a design-led exploration into the possible affordances by 
printed-electronics to change consumption patterns in the consumer electronics sector. As such, 
this project does not aim to enact those shifts; rather it aims to reveal what people might make of 
technological artefacts that are not designed for durability in the first instance, but for shorter lifespan 
– time periods more akin to the obsolescence that technological change enforces on the devices 
themselves. This approach aims to reveal not only the characteristics of peoples’ perceptions toward 
temporary or ephemeral artefacts, but also the design strategies that consequently result in positive 
and negative outcomes.
3D printing is not included in this project. Instead, the explorations are exclusively within the printed 
electronics space, with all its types and various forms.
Despite these new technologies potential to create meaningful, affordable and life changing devices 
for the Third World, this project focuses on the most purchased electronic device: the smartphone. 
As the biggest ICT device worldwide, a change in consumers purchasing behaviour could influence 
changes towards a sustainable future. 
As printed technology is still in a developmental stage, and most of research and developing 
companies are abroad, I centred this project around multiple Speculative Design approaches, 
rather than focus on developing one completely functioning artefact. Primarily, to verify that there is 
a potential of recyclable printed ephemeral electronics for the consumer market. 
Project Methods
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The Research method of this project is broadly generic in terms of industrial design in that it seeks to 
employ secondary and primary research techniques to fathom current perceptions toward a category 
of artefacts. And, then, design and develop artefacts from those insights in an iterative fashion with 
which to test the validity of those insights and the efficacy of the design strategies employed. 
This project however differs from what Anthony Dunne (2001) calls ‘affirmative design’, and 
instead follows a trajectory labelled ‘critical design’. As Dunne states, “(affirmative design) 
reinforces how things are now, it conforms to cultural, social, technical and economic 
expectation (critical design) rejects how things are now as being the only possibility, it 
provides a critique of the prevailing situation through designs that embody alternative social, cultural, 
technical or economic values.” (p.58)
Critical design is a design-centric offshoot of other forms of critically based research 
Smethodologie and paradigms. It’s ‘purpose is to stimulate discussion and debate amongst 
designers, industry and the public about our electronically mediated existence’ (Dunne, 2001, p.58). 
The principal research method of ‘critical design’ is that of ‘cultural probes’, also known in the design 
domain as ‘design probes’. 
Secondary Research through literature and media review will take place primarily during the early 
stages of the project to gain insights into the basic principles behind printed electronics, sustainability 
and design strategies to improve sustainability, as well as the culture and perceptions towards 
consumer technological objects and ephemerality. It will also help to establish the boundaries of the 
project and identify exploratory themes for the ensuing design-led experiments.
Research Method
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Observation will be used in the Generative Research part, via shadowing people in real-life 
situations to gain a level of understanding of user habits, rituals and perceptions towards 
technological products. This method will help to uncover the reality of what people do as opposed 
to what people say they do. Particularly significant for this project, is to identify user perception on 
durability expectations and user comprehension towards sustainability in relation to technological 
products. These fundamental findings are decision-relevant and must be incorporated into the 
prototypes development. 
Cultural Probes are created as a research kit given to voluntary participants to use in 
their daily lives over a period of up to two weeks. Those playful, interactive user probes kits 
include a diary for mapping and drawing. The kits are used to gain insight of users’ 
perceptions, emotions and engagement to futuristic consumer- printed electronic artefacts. The 
results will make references against the assumptions made in the Secondary Research. 
NB: The Generative Research of this project required an ethics application. 
Ethics Approval No.2013-1090. 10/2/2014.
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 Figure 3, Projects Timeline
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Initially the project was aimed to be completed within three years, part-time. As the project 
progressed it became more refined in some areas. No partial time was set between the 
Workshops, the project moved into each Workshop stage when it was ready to do so, 
however still aiming to be within the three-year frame.
Nevertheless, this project took some time out for an extended unplanned maternity break, resulting 
in a four-year part-time project.
Timeline
Drawings, mind map and collages are standard idea generation, visualisation, and design 
refinement methods that had been adapted for this projects as design tool.
Scenario modeling is a design method chosen to help forecast the possible context and 
narrative of interaction between people and products. Placing each design concept or 
nascent prototype into different scenarios can help establish issues prior to testing, and to illustrate 
design intent at the ideation stage.
Conceptual Design to generate a variety of possible artefact-centric approaches to the central 
theme of the research project. As Manzini (1994) states, ‘to link “the possible with the hoped-for in 
visible form”.
Prototyping as a tangible engagement with the user, a three-dimensional manifesting of design 
concepts so that critical ideas can be exposed to wider scrutiny and subsequent research methods. 
The prototypes created will be non-functioning items that enable subjects to ‘act-out’, imagine, and 
reflect upon what everyday life might be like with consumer technologies that present a different 
perspective on the materiality of consumption. These prototypes will be embodied in ‘temporary’ 
materials such as card, paper, and board (materials appropriate to the industry of printable electronics).
Cultural probes as a research method for ‘adopting-out’ the conceptual prototypes (alongside 
data-capturing devices such as cameras/journals, etc) for up to two weeks at a time for people to adapt 
the designs within their everyday contexts, revealing how and why changes in perception might occur.
Sustainability Framework as a design tool to elaborate the prototypes’ sustainability. EcoDesign 
Checklist by Brezet (1997) provides questions to support the analysis of a products impact on the 
environment. Cradle to Cradles’ five Step approach to eco-effectives acknowledge the life cycle of 
production, transportation, use and disposal. 
Design Method
Rationale
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Define ICT 
ICT is the is the abbreviation for Information and Communication Technology. Under ICT 
fall all forms of devices that store, operate, transfer or receive digital information 
electronically in any form. It further allows people to communicate and share those digital 
data via phone, different networks, hardware as such computer, digital TV, artificial 
intelligent (robots), software as such emails. 
 
In 2015 three billion people had access to the Internet, according to ITU (2015, September 01). 
And with more than 60% of the world’s population owning a smartphone, this makes the phone the 
post popular device within ICT. ICT is omnipresent, and we can see a rapid growth in developing 
countries, as the devices are getting more affordable. Two thirds of all people online now live in 
the developing world. And with an estimated 450 million people worldwide living out of reach of 
mobile cellular service, we can imagine how many more ICT devices will be in use once this obstacle 
has been overcome. 
Furthermore, ICT is continuing to develop in new fields and areas, which will create even more new 
gadgets and products, such as Smart Electronics, Wearable Electronics and Virtual & Augmented 
Reality, consequentially leading to further negative consumption externalities that are still unknown 
to us at this stage.
I. Context – Information Consumer Technology – ICT
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Ubiquitous computing, the Always ON Society and  
The Internet of Everything
According to the dictionary, the meaning of ubiquitous is; omnipresent, existing everywhere, 
especially at the same time. The paradigm Ubiquitous computing, stands for using any device, in any 
location, and in any format. This goes beyond internet connection. This includes all devices including 
the every-ware such as fridges or Google glasses, that use technologies like the Internet, operating 
systems, networks, and mobile interfaces etc. 
Perhaps also worth mentioning is that the Internet of Things (IoT) is the network connection between 
physical devices and the Internet to enable these devices to connect and exchange digital data. 
While on the other hand, The Internet of Everything (IoE) is built on the four-pillar connection model 
between people, process, data, and things.
As previously mentioned, with more than 40% of the world’s population currently being online at a 
fast-increasing rate, and with the continued production of new ICT gadgets, humanity will soon be 
run entirely by technology.  
Interesting, also, is that because of Ubiquitous computing, our society is facing health issues that 
had been unknown until now. Such as FOMO, according to the Oxford Dictory in 2013, it is ‘the 
fear of missing out’, a social anxiety creating the urge to check Social Media streams frequently. 
Sadly, this not yet recognized medical condition can sometimes results in traffic accidents due to 
distraction to fill that urge. While on the otherhand the World Health Organization has recognized in 
2018 ‘video gaming disorder’ as a medical condition.
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Other consequences include neck tension, anxiety, headaches, eyesight issues, cyber bullying, 
fatigue, and aggression, to mention just a few. Perhaps it’s also worth mentioning the hidden issues 
we are not even aware of yet, as we have not been using certain devices long enough to have 
sufficient data about the possible effects upon us.
We also seem to have lost our social skills of being in the moment with family and friends, as we’re 
wired all the time.
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Smart phones 
As the most popular ICT device has turned out to be the smart phone, here are some facts about it.
Global sales of smartphones in 2016 reached a total of 1.5 billion devices . With a worldwide population 
of 7.6 billion people, that equates to a fifth of the population that owned a smart device in 2016. 
Not taking toddlers and children of a certain age into consideration, the global average ownership is 
sitting at 66%, according to Statitisca in 2018.   
A 2015 study from Deloitte states that 70% of New Zealanders own a Smartphone. The phone has 
now taken over from other devices, as such the laptop, as the favored smart device.
The higher the annual household income, the more likely it will be that this household will own one 
or more devices. And, as previously mentioned, the Third World is catching up in terms of phone 
ownership.
An interesting statistic by Kleiner Perkins Caufield and Byers found in 2017 that we tend to check 
our phone for messages 150 times a day (equal to every six minutes), and are ‘on it’ for around five 
hours a day. We replace our devices within 15 to 18 months, depending on provider contracts, while 
only 11% of the devices will be appropriately recycled.
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This project’s strategy is Ephemeral. The following chapters will lay out why Ephemeral is the chosen 
strategy for the artifacts. Why the principle of the temporary is the key for creating sustainable 
communication technology for the future.
Ephemeral in a few words
Derived from the Greek word – ephemeros, meaning “lasting only one day” (Ephemeral, 2017). 
Ephemeral is a commonly used term in geography and biology to describe objects found in nature 
that appear only for a short period. For instance, a lake created by snowmelt.
Ephemeral as an adjective is to describe temporary or short-lived artefacts, such as film, TV, fashion, 
and modern technology. It also describes art forms such as ice or sand sculptures, or performing art 
or installations.
II. Strategy – Ephemeral
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How long is Ephemeral? 
Can we define how long ephemeral would be? How long is long? How long is short? 
Corresponding to the dictionary, ephemeral is lasting for only a short time; transitory; short-lived. 
A short-lived organism, such as a plant that completes its life cycle in less than one year. 
Further how can we determine when something has reached the end of ephemeral? 
With living organisms we can be sure: when its life has ended through death. With nature, perhaps 
when a lake has dried up. While for all the adjective forms (as above), when the ice sculpture has 
melted or the TV show has finished.
How long would ephemeral be in relation to technology, though? 
Can we state that a mobile phone would be ephemeral if we give it a life cycle of one year or less, 
as we tent to replace our phones within 18 months? Would that mean the product came to the end 
of life because it is not functioning anymore, or because we don’t use it anymore?
37 Figure 4, Ephemeral Taxonomy
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Ephemeral Taxonomy - Lifecycle of products
As part of my Objectives I have created a Taxonomy of Ephemeral products within the context of 
consumer electronic, printed products, in addition to those which have crossed over to other areas. 
The Taxonomy is not just a list of ephemeral artefacts, as it also shows each individual lifecycle: that 
is when an artefact reaches its end of ‘life’; be it through an expired timeframe, like Apps, or through 
death, as per insects, animal or plants. In the case of temporary architecture and events, they will be 
demolished and taken down after their end date has come. 
While for the printed ephemera, we can perhaps set the end date as the date, when we don’t need 
the product anymore, rather looking at the decompose time of 2 – 3 weeks 
It is interesting to look at the end dates of all the artefacts and compare them with the date when they 
actually become out of use. While the natural products have a given ephemeral life which we cannot 
change, manufactured products have a temporary life that can be manipulated to a certain level. It 
would require a closer look and research to determine when a product’s lifecycle should come to an 
end to match the time it is in use. 
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“There is a disjunction between the period of anticipated usefulness 
and the period that the object actually exists. Designing products in 
this paradoxical manner tends to reveal a certain prioritizing of profit 
over accountability, a lack of concern with long-term impacts”. 
(Walker, 2013, p.170)
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User perception towards durability in products
When it comes to purchasing something new, the consumer wants it to last for as long, or perhaps 
until, an upgrade is available or is desired. Furthermore, the price of a product determines the 
durability a consumer can expect it to have. We still expect a lifespan that leaves us feeling we’ve 
had good value for money.
In the early 1950s, white goods or TV’s, for example, seem to have lasted longer than today. According 
to consumer folklore: they don’t make products that last long anymore. Now they deliberately design 
them to only last a few years. Since we spend our own hard-earned money on things, we want them to 
last as long as possible. But do we actually need the products that long, or end up using them that long?
A research by R.L. Polk in 2015 states that the average length of time car drivers keep a new vehicle 
is around 71.4 months (6 years). Which estimates that on average a driver will own 10-12 cars during 
his life, dependent on accidents that might happen, or when he/she gives up driving due to age.
Studies from the US based research company Recon Analytics have shown that within the smart 
phone device market, users constantly upgrade their devices to the latest available on the market. 
They also want to keep up with on-going software development thus making the products outdated 
faster than the hardware itself actually wearing out. According to the study, Users replace their cell 
phones every 18 month to two years, while the device itself would be functioning for ten or more 
years.
Therefore, non-durable technological products are the adequate way for contemporary technology.
41
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The new technology of printing electronics onto variable print substrates, such as paper, open up 
opportunities to create cost-effective sustainable products. The option to print conductive ink, for 
example onto paper, is a significant opportunity to produce sustainable goods and other artefacts; 
furthermore, they have the potential to supersede unsustainable competitors.
Paper is a natural product because it is manufactured from a natural and infinitely renewable raw 
resource – wood. Paper is cheap, can be recycled, is biodegradable and makes an important 
environmental contribution to sustainability. 
Moreover, it is ephemeral in its existence.
III. Technology - Printed Electronics
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Printing electronics 
Printed electronics are fluid functional materials that create an ultra-thin and flexible electronic 
device when printed on a flat surface.
By using the conventional printing methods, such as screen printing, flexography, offset or gravure, 
printed electronics applies functional materials such as fluids or pastes in layers one atop another on 
a thin flexible substrate, e.g. paper, thin film or fabric. 
While the screen printing is perfect for low-volume and high precision products, gravure, offset and 
flexographic are best for high-volume as such solar cells, reaching 10,000 m2 per hour (J.R. Sheats, 
2014).  
Printed electronics also require fewer input materials and less energy to work. In addition, most 
materials and components are recyclable. A recycling study in 2015 by the Sustainability Division, 
Packaging, Transport and Logistics Research Centre in Valencia, Spain on ‘The influence of printed 
electronics on the recyclability of paper’ has shown slight changes in the optical properties of the 
final recycled paper. These include changes to the brightness, whiteness, opacity and yellowness on 
the new paper. These variations are not in ranges able to cause problems in current paper recycling 
processes. 
An old diminution technology gaining a new life. As it seems: printing has gone successfully through 
its own evolution.
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 Figure 5, Printed Organic Photovoltaics  
 Leaf Tree,  DRUPA, 2012
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Different Categories, Products & Innovative Companies
Organic and Printed Electronics are already present in our everyday lives. For example the 
automotive industry uses textiles with pressure sensors for seat occupancy detection, as well as 
auto-dimming rear-view mirrors. Wristbands with embedded radio frequency identification tags 
(RFID) to monitor a runner’s speed and location throughout a marathon race are already commonly 
used.
Here the most significant application within the new market (OE-A, 2017);
Wearable Technology or Smart Textiles are basically electronic devices that can be worn on the 
body via clothing or accessories, such as a smart watch. However, in the printed electronic division, 
this technology is already established in the Health Sector with monitoring and diagnostic wearables. 
DuPont’s innovative silver and dielectric inks are flexible, resistant to detergent and can be washed 
with your regular washing (DuPont, 2017). 
RFID (Radio Frequency Identification) using radio waves to read and capture information stored on 
a tag attached to an object. A tag can be read from up to several feet away and does not need to be 
within direct line-of-sight of the reader to be tracked.
Also, within the same family is the NFC Tag – near Field Communication tag. The tags are 
programmed with just about any sort of information and then imbedded into any product letting users 
read them with a smartphone or another NFC-capable device.
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 Figure 6, Becks Playable Poster for New Zealand’s Music Month (Becks, 2014) 
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Printed Memory low production cost is ideal to feed the growing demand of the Internet of 
Things. Xerox licensed the technology of printing Memories in January 2015 and has modified the 
technology to hold up to 36 bits of rewritable memory per memory label and store up to 68 billion 
distinct data combinations (Xerox, 2017). 
Organic Printed Sensor can function on different levels, through pressure, temperature, optical, 
humidity, gas, biosensors, Capacitive-, Piezoresistive- or Piezoelectric Sensors (Guillaume Chansin, 
2017). Already commonly used within the health sector for temperature tracking or in the Warehouse 
for moister tracking.
Flexible lithium-ion polymer battery is printed through integration of ‘Encapsulation Technology’ 
and layer process.
Products with integrated multiple functionality and multiple technology are also known as Integrated 
Smart Objects. A hybrid integration of printed sensor, antennas, energy harvesting / storing function, 
computer powered by one chip.
Flexible Display are divided in 2 different kinds, the Flexible electronic paper based displays and 
OLED based displays. Flexible paper or also known as E-paper if very flexible, can be rolled and 
is unbreakable. Successfully used on the latest Samsung Galaxy S6 Edge, with the screen sloped 
over the edge.
OLED (organic light-emitting diodes), within which is a split across OLED Lighting, such as automotive 
taillights and OLED displays, and curved TV - or mobile phone screens. OLED has already replaced 
successfully its predecessor, the LED. The BMW M4 GTS and Audi TT RS feature OLED tail lighting 
from the German lighting manufacturer OSRAM. 
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 Figure 7, T-Book, (Serviceplan, 2015)
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OPV (Organic Photovoltaics) are organic polymer solar cells printed to harvest energy from the 
sunlight. The polymer cells are lightweight, flexible and can be printed cost efficient and are partially 
recyclable.
Conductive ink: by mixing graphite or other conductive materials into printing ink, functional 
electronic circuits become printable. 
The UK based company Bare Conductive has used this principle to market electronics and 
technology in a fun way by selling conductive ink in tubes or pre-made kits to make little cardboard 
robots, dimming lamps or postcards that light up with LED lights. The company was founded in 2009 
by four graduates of the Royal College of Art and Imperial College London.
Kate Stone, a Physicist from the UK is the founder of Novalia. The company has created posters 
with printed capacitive touch technology. The posters are linked via Bluetooth to a standard Smart 
Phone and with a specific App it triggers a sound we can hear through the speakers of that mobile 
device. Novalia were commissioned by New Zealand creative agency Shine in collaboration with 
Beck’s beer to enable interactivity in their posters for New Zealand Music Month in 2014.
The Technical University in Chemnitz, (Germany) is Research Leader within the OPV technology, 
and in 2015 they played a major part in the T-book. They have been approached by the Agency 
Serviceplan to implement the technology of printing speakers on paper for the World Press 
Photobook of the year. The pages consist of two parts and the ultrathin loudspeaker is embedded 
between the two parts by a thin layer of piezoelectric polymer which start to vibrate under tension. 
A SD card in the book cover transports the data to the speaker. A printed sensor indicates which 
page the viewer is opening so that the correct sound file can be played. This technology added a new 
dimension to a tangible one-dimension artefact.
51
Industry & statistics
Printed Electronics is one of the fastest growing technologies in the world. With more than 3000 
organisations worldwide, the market is unceasingly fast growing. Most of the companies are in Europe, 
followed by a roughly even share of US and Asian based companies. Within Europe itself, Germany 
is home to more equipment makers and research than other European country. While some of these 
technologies are in use now, others are commercially embryonic.
A recent study by IDTechEx (Raghu, Ghaffarzadeh, Chansin & He, 2017) indicate the market for 
printed electronics is set to reach over $73 billion by 2025. As Jennifer Ernst, (2017) points out, the 
market for printed electronics is growing because the Internetof Things is expanding and therefore 
the demand for low cost electronics is high.
However, the industry is still at an early stage of development, especially within the photovoltaic 
battery and display fields. Product efficiency and durability are the main challenge when it comes to 
finding a marketplace for those types of products. On these grounds, printed electronics are Ephemeral, 
as previously mentioned durability is limited and therefore the product life short. 
At present, paper solar cells have a lifespan of around 90-100 days; therefore, traditional solar 
business is out of the question. As Dr. Hübler (2012, p. 53) from the University of Chemnitz states, 
“Printed Solar Cell technology requires a fundamentally new approach to think about”.
Despite the challenge, the new technology and variable print substrates such as paper open up 
the opportunity to create cost-effective sustainable products. The option to print conductive ink 
onto paper has opened significant opportunities to produce sustainable goods and other artefacts; 
furthermore, they have the potential to supersede unsustainable competitors. Paper is cheap, can 
be recycled, is biodegradable and makes an important environmental contribution to sustainability. 
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To sustain the ability to keep nature and its resources in its full state, and prosper, would be the best 
way to describe the word, sustainability.
World mineral supply and natural resources are approaching exhaustion, while overpopulation and 
growing demand for improved technology is increasing. Recycling and reusing the material is possible 
to some extent, however each recycling process comes with a certain percentage of material loss.
The industry must protect and enrich the ecosystem, and its approach to regenerative and sustainable 
lifecycle change, especially in the way it manufactures goods.
Within the Hi-Tec market, companies already face the issue of a supply deficit. For the electronic 
car maker Tesla, the mineral supply of Cobalt is tightening. The Tesla’s car Model 3s for example 
requires 22.5kg of cobalt which is used in the cathode of Tesla’s lithium battery cells. It is estimated 
that Tesla requires around 7800 tons of refined cobalt in 2018, that is 400 tones more than what is 
coming out of North Americas mines in a year (Dahler, November 25, 2017).
Cobalt also helps to power laptops or Smart phones. A smart phone battery contains between 5 and 
10gram of Cobalt, while a laptop lithium battery contains around 30gram. 
Despite companies such as Tesla or Apple claiming to source Cobalt from North America, the 
resources left in North America won’t last for another year or two to meet the production demand. 
Therefore to fill the growing market demand, companies either need to buy unethically, or come up 
fast with an alternative to cobalt, or turn to Green Wash their philosophy. 
IV. Sustainability
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Despite a successful battery recycling system in Europe and North America, Europe is leading with 
an average recycling rate of 50% for batteries. That results in 50% still ending up in landfills.
Sustainability further encompasses ethical working conditions, social and economic development, 
and social and environmental protection.
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Perceptions towards Sustainability
It is very difficult to make generalisations about consumers’ perceptions towards sustainability, and 
whether that perception influences their purchasing behavior. Country of origin, level of education, 
age, gender and household income play a substantial part in any consumer decision towards 
environmental and ethical aspects of their purchase.
 
However, we can see a growth in consumer demand for socially responsible products. And that is 
putting an increasing emphasis on the manufacturer to practice a sustainable production chain. 
The decision-making around sustainable consumption is diverse and complex, as mentioned above. 
A 2010 study from the newspaper The Guardian finds that over 80% of those surveyed specified 
concerns over the elements in a consumer goods supply chain, with the major focus on packaging, 
waste disposal, and transportation. Therefore, they make conscious decisions around their purchases. 
 
The consumer is under the impression the industry is not doing enough and has no concern for the 
environment. This backs up my findings from the Generative Research that the individual consumer 
does not realize that they hold the power to change the industry’s supply chain in favor of sustainability 
by putting the pressure on each individual’s purchase decision.   
Other findings worth mentioning from the Generative Research: women in general are more 
concerned about environmental impacting issues than men. The same accounts for Generation X 
(born between 1965 -1976): that they are the environmental police who worry about the planet; how 
new technology affects us, and what we can do to reduce our carbon footprint.
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Sustainability in Print and Technology
The Paper and Print industry is leading when it comes to sustainable production. Continually updat-
ing and changing manufacturing processes to ensure recycling processes are followed, renewable 
energy and resources are used and supporting eco-friendly materials to follow sustainable practice. 
The industry is also finding ways to reduce their carbon footprint by having their own power 
resources on site and printing companies using vegetable-based soy inks is another example.
Paper is a natural product because it is manufactured from a natural and infinitely renewable raw 
resource - wood. Furthermore the paper industry practices sustainable forest management – FSC 
(Forest Stewardship Council).
FSC (Forest Stewardship Council) is an independent organisation behind the FSC label that 
monitors and promote responsible managed forests. For every tree that is cut down, two new will be 
planted.  We need to keep in mind though that even though recycling paper is an ecofriendly option, 
the fiber recovered cannot be reused in full as new fiber needs to be added into the production process.
Sustainability in Technology is hard to define due to the many different products and process involved. 
Besides, even if standards and systems are in place helping ecofriendly production, the majority is 
produced cheaply in Third World Countries and therefore those standards won’t have any affect.
As mentioned earlier in this section, first world manufacturers are trying to work ethically. However, 
as we learned with Tesla, they might have to look in new directions, as some resources are drying 
up within that ethical chain.
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Sustainability design strategies for this project
This project’s aim is to develop design strategies in the service of sustainable futures. 
The ‘Cradle-to-Cradles’ 5 Step approaches to eco-effectiveness acknowledges the life cycle of 
production, transportation, use and disposal. Cradle-to-cradle Design, also known as C2C, preaches 
and teaches the biomimetic design approach for product design. They help and guide companies to 
change their manufacturing process towards renewable resources and recycling processes.
Guiding those 5 principles will help this project towards a sustainable and regenerative design 
approach.
As a side note, to underline the Print industry leading in terms of Sustainability, three Print companies 
are C2C certified.
Further, the EcoDesign Checklist by Brezet,1997, is a simple designed checklist of questions to 
support the analysis of a product’s impact on the environment. 
I created the Sustainable Design Wheel to explore different sustainable design approaches for the 
artefacts. More in depth under the Design Method paragraph in this document.
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“If the cloud were a country, it would be sixth in the world in terms 
of energy consumption – after the USA, China, Russia, India and 
Japan, but ahead of Germany and Brazil.”
(ABC Science, 2016 )
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Paper vs Electronics
‘Print is dying. No one reads print anymore.’ Well, a recent study by News Works NZ has shown that 2.8m 
New Zealanders read print newspapers each week. Although the older Generations (Generation X and 
older) are the key customers, almost 60% of the Millennials enjoy reading the news from paper.   
But with the capable technology in our hands, it raises the question: would an e-reader be more sustainable 
than purchasing the paper every day?
It is very difficult to make such a statement without considering the full lifetime cycle of those different 
mediums. Paper is renewable and sustainable. In fact, the European forest, through the Forest Steward 
Council agreements, has grown by an area the size of Switzerland in just 10 years. The environmental 
impact of the ICT industry, on the other hand, accounts for approximately 2% of global emissions 
(Twosides, 2017).
 
So, the question is:, should we be cutting down trees to print books and magazines, or is it better for the 
environment to read digitally?
Comparing the reading of digital text to that printed on paper not only scores students higher when reading actual 
paper books, they also produce less emissions. Apple (April 3, 2010 ) has published calculations regarding the 
IPad’s full lifetime emissions (including disposal and energy in use) which it estimates at 130kg CO2 eq.
Meanwhile for paper books, a US study estimated lifetime CO2 eq at 4kg per book, and a British study 
at 3kg (The Guardian, January 6, 2013). Looking at the “breakeven point” will be difficult due to different 
metrics of environmental impacts. For greenhouse gas emissions this number is probably between 20 
and 35 books, while for measures of human health impacts the number is probably closer to 70 books. 
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Besides, with books or magazines you can always share with friends or borrow from the local library. Bit 
difficult with the e-component (E-readers vs books, November 2016).
For printed electronic devices, paper is the most sustainable substrate as it comes from renewable 
material, can be recycled afterwards or would decompose within two weeks; an ephemeral substrate to 
feed the demand for fleeting electronics.
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Conclusion
Statistics have proven that materials used for phones are a mismatch, as they not in line with the product’s 
shelf-life, as outlined in the earlier ephemeral paragraph. Therefore, non-durable technological products are 
the future. The industry has recognized this to some extend by investing into the printed electronic market 
at a fast-increasing rate. 
To fully understand this project’s impact, we need to acknowledge the life-cycle of a standard smartphone’s 
life-cycle and the life-cycle of a paper model.
The durable product has a shelf life of two years, a working life of perhaps 10 years, and a decomposition 
time of 500 plus years, depending on materials used that went into the phone and what will be recycled 
from it.
The paper model, in comparison, has a possible shelf and working life of a few weeks or a month, and a 
decomposition of two weeks. 
Nevertheless, we also need to recognize the carbon footprint a mobile phone creates during its life-cycle. 
For example, three minutes on the phone is equal to send a small letter via post. Talking on the phone for 
an hour every day over a year creates the same amount of Co2 as that flying from New York to London one 
way (Berners-Lee, 2010).  The danger is the unseen damage that is created by using this technology. It is 
not tangible or conceivable to most of us. But while using the car or flying, we can imagine the damage it will 
cause to the environment through the emissions, for example.

Generative Research 
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The objectives of generative research are to ascertain the coherence between Ephemeral, 
Consumer Products, Printed Electronic and Sustainability within peoples’ perceptions. In addition, it 
will aid to establish the boundaries of this project and identify exploratory possibilities for the ensuing 
design-led experiments.
The generative research activities in this part of the project have been created to gain insights into 
the four main subjects of this project: Strategy, Context, Technology and Sustainability:
I. The public’s perceptions around Sustainability, Ephemerality, Human Interaction,  
   Consumer Electronics, Sci-fi Future, Disasters/Human failure.
II. Insight into peoples’ notions around conceptual printed consumer electronics and the 
    possibility of acceptance. 
III. Establish throughout ICT-related questionnaire the consumer’s behaviour with ICT. 
IV. Personal opinions on environmentally damaging products and establishing the origin of  
     those ‘personal’ views to outline a possible misconception.
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 Figure 8, Facilitation Cards
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The first kit is based on Facilitation cards.  
I created a set of 72 cards, different images representing Sustainability, Ephemerality, Human Interaction, 
Consumer Electronics, Sci-fi Future, Disasters/Human failure.  
The task was for the participants to sight the images and place them within the following scenarios:
• I Like / dislike
• My Past / Now / Future
• Preferred scenario / I fear scenario 
• Important to me/ not important at all to me
Occasionally I asked the participants to tell me the story behind their choice of image in this context. 
The aim of the cards was to identify people’s perceptions around Sustainability, Ephemerality, 
Human Interaction, Consumer Electronics, Sci-fi Future, Disasters/Human failure. The relevant 
findings lead to understand the different views each generation has on the above topics, but also to 
eliminate misconceptions I may have fallen into, leading to set the boundaries for this project.
I. Library of Facilitation cards 
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Insights
Interesting findings were found within the Centennials, also called the Generation Z, born after 1996. 
They associate themselves as being a social person, and smartphones are one of the most important 
items to them. “We all do it, if I’m not texting, I don’t talk to people unless in person in school.”  The 
Centennials define social differently to the older generations. To them any form of communication is 
a form of socialising. It does not necessary have to be interpersonal. 
Further finding within this young generation is perhaps that specific new gadgets within ICT are not 
relevant to them, for example a Smart Watch. Current devices carry the function and there is no urge 
to double up. We can also grasp that this latest generation demonstrates a sense of care about the 
environment, even if they are not as proactive as Generation X. 
The Facilitation cards and resulting conversations verify clearly that Generation X (born between 
1965 -1976) see themselves as the environmental police. They worry about the planet and recycle 
facts: how new technology effects sustainability, and what can be done to reduce our carbon footprint. 
Addtionally we can see a trend towards technology upgarding fatigue within this generation. While 
the Baby Boomers (1946 – 1964), try to stay on top, for most of them much known technology has 
disappeared, such as the Nokia devices.
Perhaps it’s fair to say Generation Y, also called the Millennials (1977 – 1995), are the most carefree 
ones. They don’t worry too much about the effects their consumerism will cause. Millennials have a 
100% Smart Phone ownership, based on 2015 Total Youth Mobile Report. This states that there are 
2.5 billion Millennials in the world, which make them the biggest ICT market. Basically, the Millennials’ 
purchasing and consuming behaviours are the ones that have the most impact on the environment. 
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They are the Lookup Generation, the Always-on Generation. Updating their social media in the bathroom 
or taking the smart device to sleep. Most experience some form of anxiety if they are separated from 
their devices for 24 hours.
On the other hand, 48% of the Millennials ignore their e-mails (Quad Graphics, 2015), whereas 
only 15% of them ignore direct mail. This shows how consumed they are in the digital word and that 
something printed and personal stands out to them.
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I Fear  
Subject D, Age 42
Picture 9,  left, Facilitation card outcome Subject D, 42, 
the fear for technology upgrading fatigue within this  
Generation.
Picture 10 , right, Facilitation card outcome Subject A, 13, 
texting is a form of socializing with the Generation Z.   
On the other hand, they care about the environment, 
but are unfamiliar with the actions towards a sustainable 
world as such recycling and composting, as their parents 
do that for them.
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Important to me                Less Important to me
Subject A, Age 13
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 Figure 11, Cultural Probes Kit
71
Interactive Menu Flyer, Newspaper & Tattoo Phone
As the second part of the Generative Research, a Cultural Probes kit of experimental prototypes 
employing printed electronics was developed to test the central proposition of this project. 
Cultural probes kits were given to up to 10 individual voluntary participants to use in their daily lives 
over a period of up to two weeks. Those playful, interactive user probes kits include potential, yet 
fictionary, technological communication artefacts implementing printed electronics, with an ephem-
eral and sustainable aspect to gain insight into participant’s perception around conceptual printed 
consumer electronics. 
The results of the user probes will be referenced against the assumptions made in the first research. 
The participants were each given a playful kit set, including a pen, a notepad, a temporary tattoo, 
a newspaper printout, a take away menu and three different imagination cards. Each card contained 
an approaching thought-provoking impulse about a visionary interactive printed electronic product. 
Each participant was then asked to take the kit set home and read the instructions on each card. 
Then to try each interactive probe for a while and share their thoughts and emotions by writing down 
or drawing their experiences with it, what they liked and disliked, and any concerns or improvements 
they would make to it.
II. Cultural probes kits  
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 Figure 12, Tattoo Phone, Newspaper, Menu Flyer out of the Cultural Probes Kit
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The first probe is the Interactive Newspaper. 
“Imagine you’re reading the newspaper and you come across an interesting music review. How 
great would it be to listen to the song while you read the review? If you like the song, you can like it 
on Facebook with a push of a button. A story about a sports event, watch the video here right now. 
No need to connect via other devices to YouTube. No need to charge it up, like your other electronic 
devices, as this newspaper comes with a build in solar charger.” 
 
The second probe is the Interactive take away Menu Flyer.
“Imagine you can order your pizza by pushing a button on a printed flyer, rather than going online or 
calling the store. You just make your choice, push the button and your order will be placed via WIFI 
which is available everywhere. A Radio Frequency Tag within the menu detects your location and the 
pizza will arrive 20 minutes later at your doorstep. When you no longer need the flyer or it’s outdated, 
just recycle via your household paper collection.”
The third and last probe is the Interactive Tattoo Phone.
“Imagine, your mobile phone is thin, weighs 2 grams and can be worn anywhere on your body. Your 
body movements charge it up and data connection via WIFI is available anywhere you go. You just 
let it know who you want to be connected to and start speaking into the speaker/receiver.”
After a week’s time, the participants have been asked to return the kit sets for valuation of their notes.
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Insights
Some interesting findings have come out of this exercise. Most participants found the probes 
interesting and could see something positive in them. For example, they liked the idea that the menu 
would function within the local level and therefore creates less carbon footprint. The Interactive 
newspaper was well received, as the participants enjoyed the combination of multimedia within 
a traditional product.
They also enjoyed that the tattoo phone is basically a hands-free set and in addition won’t allow 
you to misplace your device anymore as you carry it on your body. Additionally, it would be easy to 
replace and dispose and it’s cheap. Furthermore, the imbedded GPS would make it the ideal tracking 
device for your child.
On the other hand, participants wonder how the Tattoo phone would function when it is raining. And 
why does this model only come with a call option and does not cater for apps. Which leads to the 
next interesting finding from this activity.
Technology improvement is understood to be linear!
One thing that stood out the most is how quick the participants adapted to the “What-if” technology 
and instead of playing with the given functions,  taking the probes as they are. For example, the 
participants have been missing specific apps from their current smart phones on the Tattoo phone. Or 
raising concerns about the video / tone quality of the imbedded video play tool within the interactive 
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newspaper. Furthermore, all improvement the participants have suggested are related to today’s 
technology and how to improve it, rather than adding some entirely new items/features to the probes.
This demonstrates how we as users function within our given systems and parameters. It further 
reveals that once we are comfortable with a certain technology, we don’t want to live without it for 
various reasons. Some sort of ‘anxiety’ comes up.
As per Dr.Tolin (2015), a clinical psychologist, states: “people who feel distressed by their abundance 
of digital possessions are, in fact, digital hoarders ”. 
The younger the generation is the better they receive NEW. And don’t miss old…
The participants expected the probes would be an improvement of today’s technology, rather than 
a critical approach to change the way we use ICT in the means to improve sustainability.
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 Figure 13, Replaceable/Disappear Questioner Cards
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Cards around ICT and questions
The third part of this research focus was to gain insights around the Culture of Use in relation to 
current Apps on mobile phones or whether users still remained attached to the original item. I took 
all current App function from the phone and created a set of 21x cards, each with an image of the 
original function/product. For example, a photo camera, a TV and Notebook, and so on.
The participants had been asked questions in relation to the pictures they use the most or relate to. 
Questions about how often they text, call or play games. Which App has replaced the original item, 
for example, the photo camera or alarm clock. How long participants spend on Social media or Gaming 
 If they still write notes in paper books or use calendars on the wall.
Insights
  
The most interesting finding was that when asked to choose which App the participants couldn’t go 
without, phone calls came second. This backs up the 2015 UK research by Ipsos Mori for Deloitte. 
It states that more than 75% of UK adults own a smartphone, but a quarter never uses it for calls. 
Reasons could be the cost associated with a phone, or maybe the consumer just doesn’t like to 
talk on the phone anymore. Messaging has opened other ways of communications, while verbal 
communication is diminishing. 
The gadgets/apps on the smart phones are used according to individual taste, and none in particular 
stood out. It is rather down to personal preference. Some like the camera function as it is on your 
fingertips, rather than carrying a digital camera with you. Others use the alarm clock or the map 
function.
III. Replaceable/Disappear Questionnaire
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 Figure 14, Card set for Card prompted Interview
Fabric Bag Fabric Bag Fabric Bag
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HOWEVER, everyone also still uses the original items they used to use before they got their smart 
phones. For example;” I still use a map book in my car, because internet coverage could drop.” 
“I keep a torch in my handbag, just in case.” “I prefer the handwritten notes in my notebook”. 
Further I believe most participants have been slightly dishonest in terms of how long they use Apps. 
For example, the real time they spend on Facebook or playing online games. The reason given is 
negative media about the Culture of Use in terms of ICT. We subconsciously lie about our continuously 
ONLINE time. Everyone knows that we are more online than we like to admit, especially as the media 
is telling us about the health risks related, as well as risking our personal relations to others. All 
participants agreed, if we OFF line tomorrow, so it is, they will survive; “just became a bad habit”. 
However, the younger users, the Centennials ,are perfectly fine with their time spend online. Firstly 
because this is what they know, which makes it right in their minds and, secondly, this is their way 
of communication.
Another finding was that the older the participants are, the longer they stick to Apps as such Face-
book. Younger users replace Apps faster and more frequently. For example, for them, Facebook 
been replaced by Snapchat or Instagram. This proves again a sign of habit, upgrade fatigue and fear 
of change within the older generation. They just like to work within their known systems.
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A card prompted Interview was chosen as the last research method to collect more data in relation 
to peoples’ perceptions towards technology and sustainability, as well as misconceptions. Another 
set of cards showing images in relation to every day products was produced. I again asked the 
participants to pick one they relate to the most and asked questions about their perception about that 
product. The questions had not been set prior to the interview.  They emerged as the interview went 
on in order to understand each individual perception, and to further to find out where the assumption 
originated from. 
A good example is the coffee pod machine. Even my parents think this is the best invention ever. 
Coffee on demand when you want it, always hot. No wastage. However, the downside is that the 
pods cost 60% more than brewing coffee with traditional coffee machine methods. Additionally, the 
pods themselves create a massive amount of added rubbish that cannot be recycled easy. Extra 
collection stations are necessary within waste management facilities.
III. Card prompted Interview; Preference vs Understanding  
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Insights
Ninety per cent of the participants had misconceptions about the products we discussed, not necessarily 
thinking of the negative consumption that comes with each product.  
Most of the participants are guided by media, or what they have been told in school, or by their 
family and friends to make a judgement on certain environmental or political actions. In addition, the 
participants of this research make certain decisions based on money, before environment or political 
correctness. “I know I could buy Fare Trade, but the bananas are too expensive.” Further, most con-
sumers think if they change their behaviour, it won’t impact enough to make a difference.
“Technology shapes and changes our life. 
A crucial feature of technological devices is, that it makes 
something available to us in a comfortable way. You don’t have 
to work for it. However, every technological innovation comes 
with a loss!” 
(Albert Borgmann, 2003)

Design Framework 
85 Figure 15, Continuum of Ephemeral Design
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To establish an understanding of the role and function of the ephemeral in the design of products, 
with emphasis on the last 5 decades, I designed the Continuum of Ephemeral Design.
This overview established the value of ephemeral within design. Further, the negative perceptions 
towards the Pop-Culture designs from the 1950s and onwards, associated as ‘Throw-Away’ products. 
However, most of the Ephemeral designs are, in fact, sustainable and perhaps ahead of their time. 
Tetra Pak, as an example, designed the first Milk pack in 1954 from renewable and recyclable material. 
Ikea followed 1958 with the modular assembling ‘flat pack’ furniture made from partial biodegradable 
and renewable material. The furniture also can be recycled or upcycled due to the modular system. 
1966 the Paper Dresses from Scott Paper Co. came on the market. They have mostly been worn 
only a few times, however the material is biodegradable and from renewable sources. Compared to 
a standard Dress, with perhaps an unethical origin (child labour etc.) and its ongoing Dry-cleaning 
demand, the paper dress would be the most sustainable choice.   
Nevertheless, Pop Culture also had negative design outcomes, such as ‘ready-meals’, ‘fast-food’, 
or the 1967 ‘Blow up’ furniture from De Pas/D’Urbino/Lomazzi. A trendy gimmick that after its use 
did end up in the landfill, made from plastic. Similarly is the Swiss watch maker, Swatch, with their 
trendy, casual and colourful watches. Once the fatigue of wearing it set in, the product was disposed of. 
Great leading sustainable design examples of this decade would be BMW for their 95% recycle rate on 
all materials used. Further, the manufactory runs 100% from renewable energy. Paperboy, which is 
bottle-made from 80% cardboard, and which creates 67% smaller carbon footprint than the standard 
glass bottle. Lastly, the architecture masterpiece of the 2013 build Christchurch Cardboard Cathe-
dral by Shigeru Ban. All from renewable and biodegradable material.
Continuum of Ephemeral Design
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 Figure 16, Sustainable Design Wheel
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To establish an applied level of understanding about product design and sustainable products, a 
design tool was developed called the Sustainable Design Wheel. Its aim was to aid in the creation of 
Conceptual Design concepts in the service of sustainability and printed electronics.
Two disks that are linked in the middle, however rotate individual to create a pair, one from the 
Sustainable Methods and one from the Design Methods. For example; Disassembly & Conceptual 
Design. This technique allows for several combinations from both spectrums. The next chapter will 
highlight some of the resulting Concepts.
Sustainable Design Wheel
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Figure 17, left top, Concertina Phone
Figure 18 , left bottom, Lantern Phone 
Figure 19, above, Phone Vending  
machine Printer
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Sustainable Design Wheel = Conceptual Concepts
The Sustainable Design wheel was used as a cooperative tool for creating the early conceptual 
design concepts within the printed electronic field. Once two strategies have been matched, a brain 
storm and sketching phrase followed. From there the proposed designs were been created in Photoshop 
to help with the visualization of each product.
One of my personal favorites is the Phone Vending machine printer. Like other vending machines, 
you will be guided through a simple step by step program leading into a customized phone design. 
After a successful payment is completed, the vending machine will release your paper phone. Once 
you done with the device you insert it into the recycling slot on the side of the machine which will 
recover the resource and make it available again for a new cycle of life. A local level, speculative 
strategy, however also crosses over to sit within biodegradable, and renewable material strategy. 
Other earlier concepts are the user-centered and biodegradable Concertina Paper Phone. And 
the Lantern Phone, a match between biomimicry design with renewable materials. 

Concept Design; Phase 1 
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Picture 20, from Achim Sass/Westend61/Corbis
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The outcome from the Generative Research has proven a percentage of the users are in acceptance 
for sustainable technology with a tangible touch. Furthermore, they would give an ephemeral product 
a go, if it was available. 
This entire project went through an evolution: from the early concept stage based on the Sustainable 
Wheel to critical and provocative concepts; leading into Critical Speculative Design with a Sustainable 
and Ephemeral Framework into the development stage of the Ephemeral ICT Products and onto the 
Final three products.
Critical & Provocative Design
One of the project’s objectives is to research and develop a body of critical design approaches 
and strategies that result in critical design concepts which aim to provoke and transform people’s 
perceptions of the durable and sustainable dimensions of consumer technological products. Perhaps 
the following concepts are the result of crossing over the boundaries of this project, caught up within 
the nonsense of our current culture of use in the ICT field and the Always-on society we live in. 
The proposed art installation, Social Media Dispenser, highlights the wastage created from Social 
Media. It displays the everyday irrelevance created by the  communications garbage we are exposed 
to. Furthermore, by forcing the user into the tangible movement of tearing up each Social Media feed 
printed on a paper towel, it highlights the hidden unseen data usage and storage that Social Media 
sites create worldwide. 
As per Google’s statement, every 100 searches are equal to a 60-watt light bulb burning for 28 minutes.
Concept Framework
95Picture 21, E-Cuddles; left top Narcisse, right top Kvasir, bottom middle Goldmund
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Family of Provocative Products - E-Cuddles
Based on some of the most popular ICT Apps, this series of e-cuddles reflects not only the emotions 
that are released when using the Apps, but also the critical, thought-provoking impulses of perhaps 
the pointlessness of the Apps’ whole being. Highlighting the anxiety that is been created by FOMO 
(the fear of missing out), is the constant urge to check Social Media, exposing ourselves to the world 
via those channels. All three products are made out of Tyvek, a soft paper-based material stitched to 
copy the look of the Apps, as well as our soothing Teddies to comfort us from our anxiety.
 
Narcisse is a Self-centred cuddle which focus on the user’s self-esteem. As in the original App, 
Snapchat, the user can see in the imbedded mirror a reflexion of their ideal self in that moment. 
Goldmund, on the other hand, is a cuddle searching for the meaning of life. The imbedded speaker 
announces the latest news feed from the App, Facebook. Goldmund is a char¬acter from a Book of 
Herman Hesse that is searching for the mean¬ing of life.
Kvasir is the Inspirational cuddle. Based on the App, Pinterest, it will find the ideal inspiration and 
prints out a post it note for the user. Kvasir is the wise God of Inspiration in the Norse mythology that 
can answer any question.
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Picture 22, left Phone Bib, right Photo Bib
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Critical Speculative Designs with a Sustainable and Ephemeral framework
 
The Printer of Things
While researching the Internet of Things, I developed the idea of the Printer of Things. Imagining 
having a Printer of Things, printing any ICT device on demand. I can design my own custom-made 
phone on my computer and print it out on my little desktop printer. Simple assembling and ready to 
use. A sustainable product on many different levels. For example, local level production, recyclable 
materials, reduced carbon footprint, as I don’t need to pick it up or have it delivered. Determine 
the ephemerality of each product is perhaps dependent on each individual user. The product itself 
would have a shelf life of a few months. However, the products are aimed to meet the fleeting usage, 
therefore it will be no harm to recycle them once the use has come to an end and replace it with 
a new one.
Further, I liked the idea of carrying the device openly on the body, instead of hiding it in the pocket or 
bag. The users are spending a good amount of time every day with their devices, so I want to make 
it an accessory; a desirable piece of sophisticated design that the owner is wearing with pride. The 
first concept is a multifunction necklace. I added the most commonly function on the neckless; the 
camera, the clock, the phone and the notepad. 
Perhaps an extrovert design is the suit of the Bib devices. Both objects are worn in an exhibitionist 
style, a very direct, open and brave layout. The Phone Bib is carrying all the typical phone functions 
printed by implementing printed Organic Photovoltaics as the power source, and an Organic Printed 
Sensor functioning through pressure as the number buttons on the phone. An earpiece acts as the 
headphone.
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Picture 23, Top left newsfeed printer pendant,  
top right Multifucntion Necklace 
Bottom left pendant phone
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The second concept within the suit is the Photo Album Bib. The bib space on the front is mostly 
covered by a printed organic Flexible OLED Display. The OLED is showcasing pictures directly, open 
to everyone. I deliberately created a critical concept in this case to point out the nonsense of taking 
pictures on digital devices that are just stored on digital folders, rather than displayed with proudness 
to enjoy. 
A more elegant device is the small newsfeed printer pendant. A printed organic photovoltaics is the 
power source on the side of the pendant. The small integrated printer within the jewellery has the 
capability to print out any newsfeed from the owner’s social media.
Another ICT jewellery piece out of the same collection is the pendant phone. Again, the printed 
organic photovoltaics is the power source, while the printed memory is holding all the phone 
numbers, and the printed organic printed sensor acts as the touchpoint buttons on the phone.
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Picture 24, left Smart Ring
Picture 25, Bottom Tattoo Phone
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Lastly the Smartring, a wearable technology for your hand. A printed Flexible OLED Display with 
a Turkish fold allows the screen to open to a mini tablet screen size. Whilst closed, the Smarting 
performs as the phone.
In addition to the above concepts, I went back to the Tattoo phone I created for the Cultural probes 
and refined the design to a more modern and desirable one. 
Also, I added obvious printed circuits and used intentionally golden ink to achieve the viability. The 
phone works like already existing printed monitoring and diagnostic wearables. Printing the memory, 
the receiver and the touch buttons with flexible dielectric inks will be washed away during the next 
shower – it is the most sustainable and ephemeral product of all the concepts within this project. As 
the product washes off the ink will dilute with the water making it harmless to the environment. The 
ephemerality is set to be between 12 to 48 hours, depending on the shower cycle of each induvial 
wearer. 
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The last concept within the Printer of Things suit is the Poster Clock, a nice, clean white design 
with a memorabilia cuckoo clock image. With an encapsulated printed flexible lithiumion polymer 
battery, an OLED screen for the display of time, and the flexible touch point activation to set the time 
or alarm, it is a sophisticated, clean and desirably trendy product which can be adapted across other 
devices and looks. 
Picture 26, Cuckoo Clock Poster
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Picture 27, Lisa Krohn’s 1987 Phonebook Answering Machine
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Speculative Stimulations
Having accomplished the first stage of concepts, I was looking for further inspiration guiding me into 
the final design stage of this project: the Ephemeral ICT Concepts.
Going back to Anthony Dunne and Fiona Raby, quoting in their Book ‘Speculative Everything’ (2015), 
that Speculative Design is intended to entertain new ideas and possibilities for an alternative world, 
a speculative design is a form of speculative philosophy of technology that questions the meaning 
of technology itself. 
With this in mind, Lisa Krohn’s 1987 Phonebook Answering Machine shares Dunne’s philosophy. 
Lisa  merges the tactile paper-based product of the 1980’s telephone index book and the modern 
electronic answer machine into one device. Turning the plastic pages changes through the 
different functions e.g. calls or play messages. Interesting is the option to print out messages which 
links back to the tangible object of writing a message note.  
Further, I like to emphasize how humanity has become an ‘Always on’ society. Ubiquitously, computing 
is the new norm, always online, making people busier than they ever have been. Ironically, we use 
technology to keep us occupied, rather than to benefit from it to free us up, to spend more time with 
family and friends or follow other interests. 
My aim is to emphasize this within my Ephemeral ICT products. Going back to the core functions of 
devices, we can gain back the tactile and analog experience we have lost.
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Picture 28, Top Kenya Hara Water Pachinko
Picture 29, Bottom Ishac Bertran’s Slow Games
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Ishac Bertran’s Slow Games is a flawless Critical design approach highlighting the time wastage 
within our culture of use, the always-on society, by designing physical video games with a very 
low frequency of interaction: one move a day. The games are based on classic video games 
(Super Mario, Pong, etc.). By reducing the feedback loop to a frequency of a day, the games take 
on a new perspective.
 
Coming back to the strategy of this project, Ephemerality and the chosen instrument: paper, 
I was looking at Paper Engineers and Artist for ideas about the executed look of my final products. 
The Japanese Graphic Designer, Kenya Hara, created a Water Pachinko (translated pinball), 
a distinguished example of a traditional electronic product translated onto paper without losing its 
function.
With a combination of the traditional letterpress technique of embossing and employing waterproof 
paper, Hara has taken the conventional noise and lights from the pinball game and replaced them 
with the sense of quietness, simplicity, and analog.

Concept Design; Phase 2
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Figure 30,   
Left - Research
(Theoretical Opportunity)
Below - Project Outcome
(Design Layer)
Haptic Archetype = ‘notebook’ 
Simplified Functionality = downsizing  ICT device 
to just 2-3 functions, rather than 20+
Tactile Language = making Printed Electronics 
‘accessible’ & experiential
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Ephemeral ICT Concepts Design
From the above inspirations I arrived in the Ephemeral ICT Concepts design stage. The results from 
the Generative Research have been referenced against the first phase of Concept Designs to build 
the foundations that consequently resulted in the printed electronic Ephemeral ICT concepts below. 
As mentioned in the previous paragraph, this project’s intention is not to create another phone printed 
onto paper. 
Instead, its aim is with those provocative and critical; but also, feasible designs, to push the Printed 
Electronic market into a radical direction of manufacturing alternative ICT Devices that are perhaps 
simple in their function, but have advance haptic qualities with a sustainable outcome.
Therefore, in order to stimulate and promote a creative discussion around the future of ICT device 
production and design the creative proposition that this project develops need to offer starting points 
that are commendable and credible - as supposed to fully developed or elaborate solutions that 
require extensive and future technological advantage. 
Not just as antagonistic or critical, these designed concepts aimed being credible attempts at 
reorienting the future of ICT device production and consumption.
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Figure 31,  Multifunction book; including all the functions an usual smartphone contains: Phone, Clock, Game and Navigation
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Further, the final artefacts won’t be functioning devices, as some of the proposed technology, for 
example the LED ink, is not advanced enough to be implemented within this project. In addition, earlier 
conversations I had with leaders within the industry resulted in a refusal for a potential collaboration 
on partly functioning devices as they do not share my vision for a printed electronics future. The 
aim of this project, with the research outcome as a foundation, is to design feasible and desirable 
ephemeral sustainable ICT artefacts that make the user rethink their habits, resulting in acceptance 
for the future market. 
As the framework is set, the project commences into the early stage of prototyping the products. The 
designs have been created in Photoshop to visualize the final look and further to demonstrate the 
function of each product.
The initial idea was to create a multifunction book, including all the functions an usual smartphone 
contains: such as phone, clock, games or directional maps. 
Picture 32, Left is a button interface prototype, middle triangle interface prototype, right clock protoype
The first two ideas I visualized for the interface of the phone are one which is based on printed 
circles as flexible touch pressure points to connect, while the second works via triangles that need to 
be lifted to connect to a function. While the circles are rather static, the triangles enhance the haptic 
moment I’d like the user to experience. 
I had to acknowledge a similar misinterpretation in my first design of the receiver. The pattern of 
embossed dots visualizes a receiver, but this is not a persuasive approach in terms of the technological 
aspect of its function. Therefore, I altered the next design with a die-cut eclipse tunnel pattern. 
The interface is based on printed touch pressure technology, while the receiver operates with a 
circuit printed from a thin layer of conductive ink on the last page. The power source is a printed 
flexible lithium-ion polymer battery on the same page.
The designs for the following functions within the multifunction book have grown from there. The 
interactive game is played with a friend that has the same game in his/her multifunction book. Based 
on the game Battlefield, with pressure touch point technology, buttons allow you to play remotely 
with your friend.  
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AM                                                                                                                            PM 
 
One two three four five six seven eight nine ten eleven twelve 
thirteen fourteen fifteen sixteen seventeen eighteen nineteen twenty 
twenty-one twenty-two twenty-three twenty-four twenty-five twenty-six
twenty-seven twenty-eight twenty-nine thirty thirty-one thirty-two
thirty-three thirty-four thirty-five thirty-six thirty-seven thirty-eight 
thirty-nine forty forty-one forty-two forty-three forty-four forty-five
forty-six forty-seven forty-eight forty-nine fifty fifty-one fifty-two 
fifty-three fifty-four fifty-five fifty-six fifty-seven fifty-eight fifty-nine
Picture 33, Left final artwork for the Navigation Device, Right final artwork for the Clock Device
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While Google Maps, or the usual navigation devices operating with a map of the area or a voice over, 
the navigation in the multifunction book focuses on just giving the base information that is required to 
get to a place. This simplifies it to the essential message of turning left, right, or going straight, rather 
than the information overload we experience from the online versions or the devices in our cars.
An anesthetic look of arranged arrows in any possible direction on a double spread in the 
multifunction book was chosen, while the arrow that displays the way will light up through printed 
electroluminescent ink.
The clock function in the book has a white clean design and applying the historic letterpress 
technique of blind embossing for the function of the clock. All possible time options are blind 
embossed in Arial font on a double spread, while the actual time will light up via printed 
electroluminescent ink.
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Picture 34, Left: Devices on Stand, middle: combined as book, Right: Circuit on last layer in Phone;  
Bottom left: Interface buttons on the Phone; Bottom right: Speculative & Disassembly match from Sustainable Design Strategies wheel
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Finishing the last evolution of concepts, this project attains the final Ephemeral ICT products. The 
outcomes are very similar to previously mentioned concepts; however, the emphasis went to the 
Phone, Navigation and Clock function as independent products, rather than one multifunction book. 
This resulted in the decision not to further develop the game idea.
Built on the Design strategy from the Sustainable Design Strategies wheel, the final products are 
in line with the Disassembly /Speculative Design approach.
Making each function an independent device, sitting on a stand or resting in the user’s hand, the 
best thing about it is that all devices can be combined through a caoutchouc band, if desired, into a 
multifunction device with the flexibility of customization.
 
The aim of this project is to create a tactile experience for the user, therefore I did some experimental 
research with the interface function which led to the tactile interface of debossed finger imprint 
touch point buttons. The idea is to let your hand rest on the imprints to connect to the typical phone 
functions, such as switching on /off or connecting to a number from your contact list. 
By testing the prototype, I realized that only a few touch buttons are required to make the device 
operative: a switch on/off option, a button to connect to your phone book, and the option to speak a 
number into the device to get connected. 
As a result, the final design approach is simplified with eclipse-shaped finger moulds to easily rest on 
while pushing the button. For clarification of which function is behind each button, a high-built clear 
UV gloss is printed on the top, working in the same way as braille, allowing visual impaired people 
to use the device as well.
Ephemeral ICT Products 
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Picture 35,, Visualisation of Soundwaves or Visualisation of a Speaker
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To create a printed phone receiver seemed challenging for me. Different patterns and illustrations 
I had created led to one question: how the end-user will consider those concepts as credible and 
functioning? Should the design visualize sound or visualize a speaker?
The technology of printing speakers on paper already exists, as per the T-Book from the University 
of Chemnitz, already mentioned in the Printed electronic paragraph. Nevertheless, the proposed 
design need to be credible, plausible and viable. On those grounds I decided to create a design 
with the significant and memorabilia look of the old phone receiver, a pattern of dots in the same 
alignment as the vintage predecessor. The following layers containing die-cut circles decreasing in 
diameter to achieve a tunnel effect that enhances the impression of the speaker cone. While the last 
layer contains the printed circuit out of conductive ink and the flexible lithium-ion polymer battery. 
Neither the clock, nor the navigation device have changed from their previous design and technical 
features. 
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Picture 36, Final Ephemeral ICT Phone device
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Production
All three final artefacts have been produced by utilizing conventional printing machines. I chose this 
intentionally to reenact the actual printed electronic process as close as I could in this case. Further, 
to prove that there is a high potential of achieving those artefacts in the near future by using 
conventual printing presses.
Phone 
The production for the Phone was done on a conventional digital HP Indigo printing press. All layers 
of the Phone had to be separated to achieve the desired look on each sheet. While the high-build UV 
had to be further separated as an additional colour option for the press setting. Once the first sheets 
had been printed, I realized that the clear UV gloss was not standing out enough for me. Therefore, 
I changed the file and added a slight 10% tint to the same layer. The second printing result was 
what I aimed for, achieved by a single hit of UV gloss which therefore resulted in the final look. 
Further, with the tint behind the high build gloss, the functions are better readable for the end-user. 
All layers for the Phone were printed on a 160gsm Splendorgel paper stock and, as this artifact is 
made of multiple layers, I have chosen a thinner paper stock than for the other two products.
The circuits on the last layer had been achieved by a simple CMYK (cyan, magenta, yellow and 
black) conversion of a copper colour with a single hit of UV on top to give it a realistic look.
In additional, each layer of circles and eclipses had been cut on the Zund G3 digital router cutter.
125
125
Picture left 37, Final Ephemeral ICT Clock device
Clock
The Clock was done on an old Heidelberg printing Cyclinder. I chose this classic old printing 
technology of embossing to achieve the high raise illusion of LED printed ink, and also to accomplish 
a modern, desirable look for a clock function. Once the embossing form was made with a certain 
amount of pressure the final desired result was accomplished. 
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Navigation
I had the same experience with the clear UV gloss while printing the Navigation on the same printing 
machine. Once the tint was added I achieved the final look of this artifact. The Navigation has also 
been printed on the HP indigo with a single hit of Gloss on a 400gsm Splendorgel paper stock.
As mentioned earlier, none of the artefacts are functioning. Therefore, for the presentational short 
clips and photography, I will stage the actual futurist function on each of the three.
 
Picture left 38, Final Ephemeral ICT Navigation device
Picture left 39, Final Ephemeral ICT Phone device on stand
Conclusion
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Conclusion
As previously mentioned this project is centered on a design-led exploration into the possibilities 
to change consumption patterns towards ICT products by employing printed electronics for the 
benefit of sustainable future. By utilizing renewable materials those products will become recyclable 
afterward.  
We can already see a trend by Third World Countries rejecting Western Worlds ‘Recyclable goods’ 
to turn them back into valuable parts and minerals. Soon the world will experience a recycling crisis 
in this space. On top the growing issue of mineral resource exhaustion. 
It is time to rethink the way we all consume and use Technology. By going one step backward in 
using ephemeral and minimalistic electronics; one core function only as such phone calls, we will be 
going two steps forward towards a sustainable future.
Further this project is to reveal what people make of technological artefacts that are not designed for 
durability by offering plausible ephemeral ICT products to the consumer. 
While the current market does not give the consumer an option, these three products will fill the 
market niche. I want the industry to acknowledge that there is a real potential for ephemeral printed 
electronics within the ICT market. 
Design can turn the potential of Printed Electronics Research and Development into something that 
the public can engage with, and identify as ‘that’s a future I want’. 

Glossary
Glossary
1. Printed Electronics
A term used in the industry to describe the new technique of conventionally printing one or more 
conductive inks (made from carbon-based compounds) onto assorted substrates to create electrical 
devices. This process is also known under organic electronics or plastic electronics.  
Printed electronics address applications that do not require high-performing silicon electronics and 
require low-cost, thin and flexible features.
Printed electronics is an umbrella term to cover for a variety of printed electrical devices. For example; 
RFID (Radio Frequency identification tags), Solar Panels, Memories ID Devices, Flexible Batteries, 
Antennas, Transparent Conductive film, Circuits, Sensor Labels and Touch points to name a few.
 
2. Ephemeral
Derived from the Greek word – ephemeros, meaning “lasting only one day”.  Ephemeral is a commonly 
used term in geography and biology to describe objects found in nature that appear only for a short 
period. For instance, snow or water bodies.
Ephemeral as an adjective is to describe temporary or short-lived artefacts as such film, TV, fashion, 
modern technology. It also describes art forms such as ice or sand sculptures or performing art or 
installations.
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3. Gadget
Is a mechanical or electronic device or tool, especially an ingenious or novel one, according to the 
dictionary.
4. ICT
ICT is the abbreviation from Information and Communications Technology. Under this term fall all 
technological devices that are used to communicate and to create, store and manage information. 
Devices would include Smart Phones, tablets, computer laptops, Internet and broadcasting devices 
as such Tv and radio. 
5. Ubiquitous computing
The word Ubiquitous stands for existing or being everywhere, especially at the same time; 
omnipresent. The phrase Ubiquitous computing means, using any device in any location and in any 
format.
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Appendix
Generative Research 
- Replaceable/Disappear Questions and Answers
- Card prompted interview, Preference vs Understanding Questions and Answers
Replaceable/Disappear Questions and Answers
1. Female, 40, Stay Home Mum
2. Male, 43, Stonemason
3. Male, 43, Graphic Designer
4. Female, 35, Dental Assistant
5. Female, 65, Telemarketer
6. Female, 39, Architect
7. Female, 21, Early Childcare
ICT Deck:
1. Which one do you use the most right now? Why? 
Text messages – to communicate with others
Phone calls - – to communicate with others
Facebook, I like to see what people are up to. It’s entertaining and I like gossip.
TXT, is cheaper than calling
Phone, use to make quick decision calls especially for work.
Games, I’m addicted to one game, want to stop but have to go on it at least once a day.
I know it’s a waste of time, but I need that one castle for Clash of kings, haha.
TXT – I use my I-phone for it, but don’t make many calls on it every day.
Facebook – Every day for networking, keeping in touch with friends etc
Camera – Easier to carry than my big camera bag. However, images not big enough and lack in quality.
Phone – because this is what the phone is for to make calls 
TXT – To communicate with my friends and family
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Watch/clock – for time -  don’t have a wrist one
Radio – easy, handy, channels already set
Calls – quick and sometimes easier
TXT – Easier and faster, don’t have to talk to long and get to the point, sometimes more efficient
Txt – like to txt, purely don’t like to call and talk to people on phone and it’s cheaper
watch – time, replaced my write one
Music player – listen to music in my car a lot
txt – to stay in contact with friends and family
Alarm – for work
Facebook – to stay in contact with friends
2. What did you use the most a year ago and why?
Text messages – to communicate with others
Phone calls - – to communicate with others
Same pretty much
Same for same reasons, or routine???
phone and txt
TXT – as above
alarm clock – because I used to wake me up for work, currently on maternity leave
Facebook – was more popular last year for myself. Replaced now by other apps, such as Instagram and Snapchat
3. Do you use the corresponding equivalent function from your mobile phone/tablet/laptop the old fashion way?
Own my phone 2 years now, but only text or call, use camera and photo function, as well as just started to play Solitaire.
It’s a smart phone, but I have not connected it to the internet, rather use my I-pad for banking, Facebook, Skype…, is bigger
Yes, all of them actually, Phone has not replaced any
Yes, use an arm watch and still have a landline. A Mac at home and work, use my torch a lot, and an I-phone for listening to music 
or the mac at work.
Use a map on my phone, BUT in the car I still keep the good old map book, just in case. Watch TV and love my PS4 and my radio.
Torch all the time, alarm clock for my wake up call, calendar to pen down my events
Photoalbum – Memories thing, 
Landline – as part of my job, 
PC – as part of my job, and for Trade me
Radio as well 
TV + Radio – I prefer the original all fashion way, too much hassle to set all up on phone and the screen is bigger
Calendar – I’m a visual person
Notebook – as above, like to write things down to remember
4. If you can only keep 3 actions/objects, which ones would that be and why?
Phone, txt and Solitaire
Facebook, Phone, TXT, reason as above
PC/MAC, Camera, Music
Txt, phone, calendar (keep on track with events) or the map not sure
PC, Phone to be connected to people, Radio – love music and talk back, instead of newspaper.
map, to find my way
txt, to be available and connect and communicate
Photo camera, to take memories
txt – to stay in contact with people
Credit card – constantly checking my balance and use payway
camera – for work
5. Do any of these objects/actions have a deeper meaning to you? You associate with something?
No
Music player, remember listening to “Funky Town” while on my bike cycling around town and feeling good (Walkman).
No not really, some more important than others, but nah.
Calendar – write everything down, so I can go back later, even medical things in there, basically my diary.
Map, reminds me of places I’ve been and holidays I had with my husband as I had to look up places to get there within NZ.
only the reminder, that I used to carry a big photo camera with me and the lenses and film etc…and a map and a diary, and I used 
to spend hours on making a photo album, now they just in my phone.
music player – I like older songs, the ones I used to listen with my parents too, it’s a childhood memory thing, 
145
Communication:
Collect data and facts by dialog/questions around time spend on device and the value/meaning of it:
Phone:
1. How many phone calls did you make today? 
Non, prefer txt
2x
-
No, no credit, normally 5x + a day
1 today, normally 1-2 a day, but use landline instead, due to work nature
-
3
2. How long have they been approximately each?
If brief
5 min/brief
-
-
Brief
2 sec
5 min
3. Honest, have they been important to you or the other person? 
Yes, only call if important
yes
-
Yes at least 1 would be important, mostly to follow up on a txt if not hear back I have to call
not really
-
2 of them to me, 1 of them to the other person
4. Could you have done with less calls?
No
yes
-
Yes
yes
-
yes
5. Could you have solved the purpose of the call differently?
No
maybe per txt
-
Yes, visit the person perhaps
by txt
-
yes via txt
TXT:
6. How many Txt messages did you send today?
3
4
6, funny that were all to my wife
2
no today, usually 1 at least
3-4
10
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7. How long have they been approximately each?
brief (1 txt message length, due to cost)
brief
Brief
brief
brief
brief, just within the one txt length so I’m not double charged
brief
8. Honest, have they been important to you or the other person? 
Yes
yes
yes
no, just friendly communications
to person normally, not to me
yes
yes
9. Could you have done with less messages?
no
yes
na, just right
no
No
yes
no
10. Could you have solved the purpose of the messages differently?
no, also nice to txt sometimes. I email my husband a lot during the day though
no
of course could off, by email or call, but don’t like using phone much
no, otherwise I needed to drive to the person, that cost gas
yes, could called the person, waste of time calling mostly, I think a txt get the true reason, phone call can get out. As telemarketer 
the job has changed, clients prefer txt /emails over calls.
yes, could called
no
Games:
11. Did you play online games today?
yes, but not online, play Solitaire
yes
12. How long have you spend doing so?
2x week about 10 mins
up to 2 hours a day, on/off
13. Why do you play?
I’m bored and keeps brain working
Addiction in a way, a power thing with my game. Gives me a sense of achievement
14. Honest, have they been important to you?
No
no
15. Could you have done without?
yes
yes, absolutely
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Facebook:
16. Do you have a Facebook account?
yes
yes
yes
NO
no
yes
yes
17. How long you spend daily on it?
2 hours on/off
2-3 hours a day, get side trapped a lot actually and end up on other pages
30 min, split over 3x times a day, morning midday, avo
-
-
10 – 30 min on/off
20 - 30 min on/off, Instagram in free time checking on/off, 
Snapchat constantly on it over the entire day
18. Why?
to communicate with my friends overseas, use it to chat (Messenger), 
not using the posting features
checking post, people, others posts etc…
don’t know, stupid or took a picture of a sunrise this morning and had to share, I love sharing my photography. My way to connect 
to people.
-
- 
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like to look at others, what they up to and to connect to coffee groups or friends, and chat with overseas friends.
curiosity I suppose, constantly something new on it, images out there, connected to people. Snapchat/Instagram – more emotional 
moment shares than Facebook could
19. Honest, is this important to you?
yes very, to keep in touch with friends and family overseas
no
if disconnected tomorrow, so it is, I will survive 
- 
-
no
no
20. Could you have done without?
no 
yes, draws you in, I know it’s a waste of time, but can make you addictive.
yes
-
-
yes
yes
The Architect only:
How often do you use the map function – 2x week. Use during drive continuously. Without the map function I would perhaps use 
the book instead.
Early Childhood teacher only:
How often do you use the music player? Every day, use in car for driving, approximately use 1- 1 ½ hours a day. It distracts me in 
a way, I need it to be able to drive, sounds weird, I know, but helps me to focus. And yes could off listen to radio instead.
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What’s in your handbag today?
Forgot my handbag today, but it would have: phone, key, wallet, tissues, pen, measure tape
Don’t have a handbag, but carry phone and wallet with me, including money and cards
Forgot to ask this one…
Wallet, phone, keys, make up, bills, torch, magnifying glass, pen, sunglasses, comb
Cigarettes, litre, lipstick, money, credit cards, other cards, club cards, mobile phone
Hand crème, wallet, keys, glasses, chewing gum, pen, phone, lipstick, tissues, apple
Forgot to ask this one…
Physical related questions:
1. Have you read the newspaper today to get your news fix?
no, don’t read papers, my husband tells me what is happening in the world
no, not a paper reader, never been
yes
no, only online on phone
yes
no
yes, actually did (one off with my Dad)
2. Have you done any phone calls by using a landline phone?
Yes, with overseas or doctors to make appointments
yes
yes yesterday
no, don’t have one, use what’s up
yes
yes
yes
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3. Have you written any letter today/this week/lately? Or received one of just mentioned 
today/this week?
no, I did one this year for a wedding anniversary of friends and received a nice letter back
no
bills yes, I do online billing, BUT the paper ones remind me 
applied for job via letter, and no have not received any
yes/yes
1 – 2x a year, both cases
no/no
 
4. Do you still send Xmas post?
yes
no
yes sometimes, not that much anymore, but it’s nice though
no
yes
yes
yes
 
5. Do you use a calendar/diary?
yes
No
yes
yes, and diary only on phone
yes/yes
no
Yes
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6. Do you still use a camera and why? Video or photo.
No, family pictures all now from our phones or I-pad
no, video though sometimes
yes, my passion, but it’s digital
no
yes, camera only for pictures, as on phone getting confused about function and used up storage in my phone and quality is better.
no, my husband is a photographer
yes at work only
 
7. Do you play games with people in the same room? If yes, why?
yes with the kids as family time
Yes, with the kids
No, used to though
yes, backgammon
no
no, never liked board games 
yes at family night we play monopoly and so
8. Do you still meet people and socialise?
yes, love the spontaneous ones the most
Not so often anymore, maybe Facebook a reason for it, I find out something before you go to their house
yes sure
yes when I have time
yes
yes, love it
yes
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Card prompted interview, Preference vs Understanding Questions and Answers
Use the cards and ask, what is this?
What do you use?
Why?
Is it good or bad?
Why?
Keep digging…..and ask where they got their knowledge and perceptions from….
Coffee pods
• Don’t have one, don’t want one, too much work.
• Prefer if I want a good coffee to go to local café with friends.
• They a waste of money, too expensive those pods.
• Would maybe use one of those machine if given as present.
• Not so bad, just expensive and don’t like that coffee.
• Did not know about the rubbish they create!
Dole Bananas
• We eat a lot of them, kids love them
• Make smoothies for entire family
• Good fruit
• Not grown in NZ, Dole issue, ah ok, well would be the governments job to fix the carbon footprint issue, I understand the 
              customer buy power,BUT want can a single family make for a change. Utopia, won’t happen that all pull the same string 
              to make a change unfortunately.
• Money is a big factor to us, so we cannot effort Fair Trade, sorry. I wish we could.
Traffic
• Bad, too many roads, too many people live in cities
• Because of work we have to drive
• Public transport is a joke, not helping with growth
• Electric cars would be good for the environment, but I still stuck in traffic.
• If I have the choice, ok e-cars vs petrol cars I will still be in traffic, but for the future of my children I would change.
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Dole Bananas
• They pretty good or? Healthy, vitamins, fruit…
• Not NZ grown, I know come from overseas, but still good I suppose and export/import creates work.
• Did not thought about Carbon footprint, but does not concern me actually
• Maybe using an e-ship????
• Work ethic on banana farm; well creates a concern for a minute, slave labour and kids work…
• OK bananas are bad thinking about it…. I suppose.
Data storage
• I use them a lot, USB sticks, external harddrive…, don’t see why bad, have mine since ages.
• Only bad if they broke or?
• Probably ends up in landfill.
• They have a long life span, they robust, technology overtakes actually the thing and makes it obsolete and I need to replace.
• Always better and more storage. 
• I store data on harddrives and the cloud. My photography. I keep a copy on the Mac, one on a harddrive and another back up. 
               Data’s are massive as all raw files.
• If something is broken on a harddrive the entire thing is useless.
• Look at the internet, full of crap stored everywhere on big servers. I guess yes data pollution now thinking about it.
Petrol
• It’s a funny one, running out of petrol we were told a few years ago.
• Now actually cheaper than water
• Blood for oil, Russia involved in politics
• Not good, but cannot life without, need a car, no alternative
• Yes if I could cycle over the bridge, I would.
• Buses also use petrol, so no alternative here.
• E-car, how about the battery, they create a bigger carbon footprint than my petrol?
• Teslar????
• Petrol car is convenient
• E-car, where does the power come from, is it green though?
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• And the driving radius is not big enough for me.
• At the end of the day, petrol business is a mafia and stops all alternatives.
• Bottom line nothing is as it seems, if you look closer to be honest. The world we live in can’t be self-sustaining.
USB-Data Storage
• Store all my photo’s on a USB stick, because of memories and sentimental reasons.
• I have this one always in my handbag
• It’s a good thing, because it’s on a stick, but if I had a chance I would print them all on paper, as it’s better to see them and have in your 
                hands.
• I went once on the sound cloud, got an email back, and could not download what needed, so gave up
• Data is not tangible to me, don’t understand the data and space thing to be honest, and how much space this would take up and the 
                cloud and so….
• To be honest, data storage and if good or bad, doesn’t bother me, can’t see, not my problem. If I could print out all pictures, I would delete 
                the data though.
• Would love to print all my pictures, but it’s expensive, ink and paper.
• And yes if I lose that one USB stick, everything is gone, have no print outs neither a backup.
• If USB is broken I would throughout in rubbish, yes landfill this would be, however can you take out parts to make a new working one???
• Oh, didn’t know hard drives and so will be shipped overseas to take apart…
USB-Data Storage
• Important as all saved on a disc, so I don’t clock up my PC storage. I do keep a father and daughter backup disc.
• It’s good as it helps with my data management
• Electrical usage is OK for me, does not use much or?
• If the hard drives are broken, I still keep them in a draw in the hope someone can fix.
• Best idea office would have special bins to recycle those devices and someone comes to collect and cleans the data of them for security 
                reasons.
• Not aware of e-waste disposal within Auckland.
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Bananas
• They good, because of the protein and you could survive just on bananas I heard.
• They coming from the North Island, used to! I remember they very sweet and beautiful NZ bananas. So they should grow those more 
                and support, rather ship others in.
• All the spraying and pesticide, a shame really.
Coffee pods
• SIN!
• Worst environmental pollution ever.
• Prefer a good coffee with friends in a local café, to support local businesses.
• My husband wanted one of those coffee machines, talked him right out off it!
Petrol
• I need to use it to get placed with my car.
• Bad, as not good for the environment., because of the Ozone layer, the actual driving it is.
• Bad because I learned that at school, that this is bad.
Bananas
• I like them, have one a day
• They good health wise, bad fatty calories though
• Carbon footprint, mhhhh, still good health wise, Ok bad for the environment
• Bananas grow in South America, isn’t this good at the trees would supply oxygen?
• Talked about the Dole example; well perhaps if not fair trade they bad.
• We actually have the power to change this and buy fair trade only.
Printing this Exegesis created less Carbon Footprint than researching and writing it.




